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o' Eethcd of Evaluatin th ato of Gro-th of TD Bacilli.
Adazm Bekierkunt* and Tr.ofil Sztulra

Polsk. Tygodnik lckarki 7p 8l7-82O(1952)

r4hen TB bacilli were cultivated cn the surface of liquid media, the
amount of their grorth was deter i.od by .ihin: the Oessicated -:-branc
which had grown on the surface of thr and wrs then rmovad 'froe tire
to ti-M. It was an inaccurate rcthcd, bcause it was not possible to 3c
a strictly defined inoculun, and the csgr:e cf rTowth in different tubcs
was not always the sam',. This question bcc=-o techrically Cinplor, -.en
it was established that a culture of the bacilli could be obtained under
the surface of the liquid nedia, by using as inoculurm the hcnatogonic
emulsion of the bacilli. Youn,-ns (I) availed Uhrzelf of this discovery
in order to determire the regular cycle of development of the cultiueo,
the degree of growth and the lifetime of one goeneration, by nr.ing the
amcunt of nitrogen in the bacilli, This system, however, was too ccm-
plicated in defining the influence of different physical and chemcial
factors on the bacilli.

The evaluation of the rate of -rorh alone has latel, gained greater
impgrtance, seeing that tuberculostatic combinations are being sought,
and' it therefore became necessary to find a method which could, with suffic-
ient objectivitys define not only the action checking- the growth of tha
bacilli but also the action reducin, the rate of ther multiplication.Accordi~nglyp Youmans (2) Cave up his first method and sugrosted in 1949

a noew method of calculating relato betwt the t e bacilli. hle as-s
that the-rate of growth does not depend on the amount (streng"h) of inoc-
ulu (substance used in inoculation), a d hat ro liquid cultures the rowth
is observed for the first timeen en b th definite number of cells
of the bacillus appearo The greater the inoculum, theo sooner one can
observe the growth. This correlation betwreen the time at the lapse of
which the growth is noticed and the amount of inoculum., has been used by
the author to evaluate the speed of the growth. This method, much simpler
than the for ones# has been recognized by the American Trudeau Socioty(3).
Apart from this methods there also exists another one: it is bated on tie,

examination of the degree of turbidity (muddiness) of the liquid medium
in the course of the growth of the bacilli, by means of a photoelectric
nephelometer (4). In following this method it is necessary to use the
medium of Dubos, in order to obtain a 'steady and even turbidity of the
medium. The disseminating agent "Tween 80", which is a component part
of the medium, is not neutral to the bacilli, e.pecially in view of its
other constituents, such as the antibiotics (5). Besides, in this mothod
the use of a very expensive implement is required.

We have tried to apply the second Youmans raethod in our laboratory
and we have established that it is difficult to determine tho time at which
the growth of the bacilli is observed for the first time. Yorans, in
describing his method, also stresses this difficulty. Our experiments
have shown that this is an obstacles hindering the reproduction of indi- ....

vidual experiments. Sk0V
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The obeqct of o'w work was to devise a method which wiould permit t
evalua speed of growth of the bacilli, by grZwing cultures onciass
elid..(iWe record the rest',Its of this preliminary research.

Some sputum containing the bacilli was rubbed onto the Clas, dried,
(or desicoated), treated with 6% sulphuric acid for 3 minutec, th:n rinsed
tvice in distilled water. The glasses then were placcd in 15 te'st tubes
(2 glasses in each), containing a medium with 6 units/rl of pcrncillin.
It is the medi=m of Sauton, chaneed by us (i.e. £Ekierkun-t and collabo-
rators). Here is the composition of the medium: hydrolysate of casein 2.0 g,
asparagin .0 g, monupotassium phosphate 5.0 g, forro-ammoniacal citrate
O.5 g, citric acid 1.5 g, magnesium sulfate 0.5 g, potassium sulfate 0.5 g,
glycerol 15 g, distilled water 1000 g. pH is raised to 7 by means of sodium
bydroxide. The medium is poured into the test tubes, 6 ml into each; after
stoewlisation the yolk of hen's egg (c.l ml) is added to it, as well as an
appropriate aount of peniilln.

The tubes with glasses in t hem here placed in the incubator, and the
glasses were taken out every 8 hours. After the staining of the preparation
by the Zishl-Neelen method, the bacilli were counted in order to establish
their average number in a Gunit. We call unit every group of the bacilli;
it may consist of 1,2,3, , and more cells. = also noted the average num-
ber of the bacilli in the sputux, before preparing the cultures. The records
of tl experiment are shown in table 1. The results of the first experi-
ments are given in table 2.

On the following day we repeated the experiment with the rputun of
the am patients which was kept in the icebox. The results are shown in
table 30.

A similar experiment has been performed with the fresh sputum of the
- same patient, obtained 3 days laber. The result of the e.xperiment is shown

in table 4. Oonsidering that the glasses were taken out every 8 hours, we
could fairly accurately reproduce th process of development of the culture,
In proportion to the multiplication of the bacilli. We have ascertained
that the bacilli do not multiply for about 32 hours, and that after that
period a slow multiplication takes place. before the growth enters its loga.
ritbmio phase. The interdependence between the duration of the growth and

* the number of the baoilli is shown in figure 1. The latter shows the results
of three experiments, made at different times with the sputum of the same
patient.

We see from table 5s that the generation time after 72 hours of cul-
tivation is, on the wholes longer than .the time counted after 4 or 5 days.
This may be due to the fact that we then still have to deal with the pro-
.. inary stage of logariteic growths when the growth rate has not yet
wehed its peak. We estimate the tims of duration of one generations
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by checking the average number of the bacilli bcfore the p pra on of
the culture or after 24 hours, and the avcraze nu.rbc' of tho b-cii in
a runit" after 4 or 5 days of culture. We use here the followinz for:.ulas:

I Zb- ga
i g .- .. _

2 n

b - average number of bacilli in a "unit" aftor a fixed t!e.o of cultre
a - average number of bacilli in a "unit" befora the proparation of culture

or after 24 hours
n - number of generations, grown within time t
t - time of incubation
g - duration of one generation

We have established that it is better to count the averapo number of
the bacilli in a "unit" after 24 hoaurs, because during thdp-riod the mor-
photio elements of the sputum undergo dissolution (lysis) under the action
of the enzymes contained therein. It is also easicr to count the bacilli
after 4 days, because then they are fewer in single groups. Tomrify this
result as well as to check whether the generation time of the bacilli ofthe same person was the same,, his sputum was taken a second tir~e (9.x),

and simultaneously five series of the same experiment were sot up. In
order to obtain the average, the glasses were taken out after 24 hours
and after 96 hours. The result of this experiment is shown in table 6.

We have thus ascertained that it is possible to evaluate the length
of time of one generation and that this time, in case of one patient, does
not change, at least not within the period of our investigation (i.e. from
7.1 X to 9.1). That period amounts to 24.5 hours with a probable error of
t 0.22.

There is a certain difficulty in counting the bacilli. They sometimes
cling together closely and sometimes are scattered disorderly, so that it
is difficult to count them. In order to see in how far it affects the reckon.
ing, observed by us, we have set side by side the results of counting of the
same preparation by three members of our staff.

As -s have already mentioned, this research is preliminary. Many other
methodical questions suggest themselves, and the object of our work is to
find their solution. Our further investigation aims at the application of
our system in bacteriology and the antibiosis of the bacillus of TB.
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